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ª  ar4_m{X|q+ap h X¢p4Xf^Xdfb:p4X|p4X_r4z{p4_mp4X¢ i b4q{X_nIa h aDz{d`_ Wa p¦^XnBXr4pIar4qX_¢b4r4z ioh Y	X_#{X|nIa h d`zû
dfz i r4r4XYHXr*da^Xd4^X|°a h oXYHXr*d ^Xdfb4p:z+^X|Xr§daDr*dSb:Xd`Xq V r4z*b4Xp:X h ^X×^Xq h zd`b h X¢p4bLn hfi  h aY	YHX	_ i b h qXo g Xb§p4X
d h aoaDb4c i rSdF^Xd4^X|q i r4_aDq h ^X_ Wa|ÑaD{ i q+aDd`z i rXd Wa  i-h p i r4rIar4qXYHXr*d	p4X_1d`b4z{X_	_fb h {X_	n h`i qX_f_`Xb h _|n V eS_`zSb:X_+
#i b4_6n h ^X_`Xr*d i r4_	n4{b4_`z{Xb h _ h ^X_fb4{d/adf_ pIar4_6XHq i r*d`Xc*dfX	p:X h X_f_ i b h qX_Hp4X	q+a{qb4"{z{Y	z{d4^XX_+MXd8p:X h Xq i b4 h XY	Xr*d
q+aqb4{_;;q i YHY b4r4z{q+aDd`z i r4_rnIa h dfz{qb4{z{X h  _ i b:_ b:rqX h d/az{rr i Y  h Xup V e*n i d V×WX_fX_ h az_ i r4rBaD4{X_2r i b:_ qaD{qb4 i r:_
ÑaD{ i qaDdfz i r8Xd i-h p i r4rIar4qXYHXr*d i n4d`z{YaDb:c8p4X_#dfb:z{X_"_`b h {X_"n h`i qX_f_`Xb h _un V eS_`zSb:X_+
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(X h Xr4qX_+ U"V z{_d`Xq V r4z*b4X z{_ h X_`d h zqdfXp d i nBX h ¼Xqd6 i*i nr4X_fdf_6"z{d V b4r4z i-h Y p:XnIXr4p4Xr4qX_+£ V z{q V £X p4XBr4Xa_
z{r"aDr:X hj XX vf U"V X Ia_fz{q6zp:X+aHz_d i  hfi b4nXXY	Xr*d/aq i YHn4b4d/adfz i r n i zr*d`_ z{r*d i dfz{{X_d V aDd"z{{BX6Sz{X£Xpa_
q i Y	n4b4daDd`z i rIaDMb4r4z{df_ U"V X ¨a h -X h d V X d`z{X_ d V X Y i-h X6X	qz{Xr*dd V X q i YHn4b4daDdfz i r4_a h X nBX h  ioh Y	Xpb4_fz{r41_`d/aDd`X
i  d V Xfa h d"n hfi qX_`_ ioh _"zd V n4z{nIX{z{r4Xpma h z{d V YHXdfz{qb4r4z{df_#ar4pma6Y b4{dfz{X-XBY	XY ioh e V z{X h a h q V e d V z{_"z{_"z{{b:_fd h aDd`Xp
*e h Xq+a_fdfz{r4|r*b4YHX h z{q+a{z{r4X+a h aD{oX h ama ioh zd V Y	_z{r|dfX h Y	_ i #4 i q  Xp ¡ XoX"v¦¡  X h r:X{_Ñ~*#{_ i 
aDr i d V X h aDp4oar*d/aD-X i d`z{z{r46z{_¥d V Xp4Xq h X+a_fX i d V X q i Y	Y b:r4z{q+aDd`z i r8d`z{Y	X   V z{q V z{_£n hfi n i-h d`z i rIaD2d i d V Xu_fb h aDqX
i  d V X#d`z{X h X°aDdfz{-X{ed i d V Xq i YHn4b4daDdfz i r8d`zYHX  V z{q V z{_n h`i n ioh d`z i rIaId i d V X i {b4Y	X i  d V X#dfz{{X! U"V X#n h z{qX#d i
nIaeP ioh d`z{z{r46Yae6IX6aDr1z{r4q h XaD_fXp°aDd`Xr4qe" zûd V X h X a h XupIaDda6p4XnBXr4p4Xr:qX_+M_/ae**£Xr4XXp d i "aDz{dR ioh d V X# h _fd
n h`i qX_f_ ioh d i q i YHn4{XdfXd V X8 V4i {X XcSXqb4dfz i r i d V X# h _fddfz{{XIX ioh X ar i d V X h n hfi qX_`_ ioh q+arm_fda h d d V XXc*Xqb4dfz i r
i 2d V X#_fXq i r4p i r4X-Sar4p _ ii r$*aD_R¥X{2aD__ i YHX¥ i ap*;zY BaDar4qXn hfi :XY	_%°d V X#°a h oX h d V X"d`z{Xo-d V X#Y i-h X£p4z&	qb4{d
d i p:z_`d h z:b4dfXq i Y	n4b4daDd`z i r4_£X *bIaD{{e	aDY i r4d V Xn hfi qX_f_ i-h _
U z{z{r4 V a_ IXXrF_fd`b4p4z{Xp *e_fXoX h aD ab4d V:ioh _	ar4p z{r p:z('2X h Xr*d q i r*dfXcSd`_+)_ V:ioh d h X*z{X i d V X1Xc*z{_fd`zr:
{z{dfX h aDdfb h X1z{_8n h`i *zp:Xp zr¢d V X1Xc*d`Xr4p4Xp oX h _fz i r i #d V z{_ nIaDnBX h +*,f-"aD_`z{q+aD{{eSY i _`d i d V X1 iohf aY i b4r*df_d i
nIa h dfz{d`z i r4z{r4 d V X8q i Y	n4b:d/aDd`z i r1p i Y1aDz{r i ¦a b:r4z ioh Y i*i nmr4X_`d z{r*d i dfz{{X_# V:i _fX6_ V aDnBX	aDr4pm_`z.X a h X i n4d`z{Y	z.Xp
aDqq ioh p4z{r48d i _ i Y	X"q h z{dfX h z¨a:¡2z{dfd`{X#aDdfd`Xr*dfz i r V aD_RIXXrnBaDz{p d i p4z{_fd h z{4b4d`zr:d V Xdfz{{X_£d i n V e*_fz{q+aIn hfi qX_`_ ioh _ ar4p
d i q i YHn4b4dfz{r41d V X/IrBaD_`q V Xp4b4{z{r4I10 i-h Xc4aDY	n:X- z"X+aDq V n V e*_`zqaD£n hfi qX_`_ i-h z_6aD_f_`z{or4Xp¢_fX-X h a¥d`z{X_+ V ad
_ V:i b4{p BX d V X#q i Y	n:b4d/adfz i r ioh p4X h z{r4 i  d V X_`X d`z{X_324#rHzrNp4Xn4d V _fdfb:p4e V aD_£BXXr1n h X_fXr*dfXpm*e65 V d/auXd"aDZ7,f
 V4i V a-XXc*dfXr4p:Xp h X_fb:d`_ i 98#z h arIaDr:pIaDr4z2Xd aD;:Ñw, i r4Ir4X h aDz{r1n4z{nBX{zr:zr: i-h<;$=
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 rd V z{_nIaDnBX h £X	4b4z{{p|b4n i r|d V X	 ioh`|i 5 V d/a1Xd aD#{Z!7,fm¤|X h X i-h Y b4°aDd`X8d V X	n hfi :XY i #dfz{{z{r41"zd V
{z{Y	z{dfXp h X_ i b h qX_1b4_fz{r4 Y ioh X h X+a{z_`dfz{q	aD_`_fb4YHn4dfz i r4_ i r¢pIaDda1p4XnBXr4p:Xr4qX_mar4p|q i YHY b4r4z{q+adfz i r*;q i Y8n4b:d/aDd`z i r
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Unité de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
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